Objective-This study was undertaken to clarify whether cardiac sequelae due to Kawasaki disease are more frequent among recurrent cases than initial onset cases. Study design-A cross sectional study using data from nationwide surveys of Kawasaki disease in Japan was conducted. A total of 33 976 patients reported were divided into two groups: initial onset cases (32 923 patients) and recurrent cases (1053 patients). Proportions of cardiac sequelae such as coronary aneurysms/dilatation, coronary stenosis/narrowing, myocardial infarction, and valvular lesions were compared between the two groups. Results-The proportions of patients with the sequelae were significantly more common among recurrent cases. In men 25.5% of the recurrent cases had the sequelae in comparison with 14.9% for initial onset cases, and in women 16.1% of recurrent cases had the sequelae compared with 9.8% of initial onset cases. Giant coronary aneurysms were twice as likely in men in whom the disease was recurring than in initial onset cases, and 1.5 times more likely in women in whom the disease was recurring than in initial onset cases. Conclusion-Cardiac sequelae of Kawasaki disease are more likely to appear on recurrent case patients.
The most important clinical problem of Kawasaki disease is its cardiac sequelae. 1 The recent nationwide survey in Japan, to which 11 458 patients with the disease were registered, shows that 12.8% of all the patients had the sequelae including coronary artery involvement. 2 In spite of the decrease of the case fatality rate, 3 the existence of cardiac sequelae seriously aVects the prognosis of the disease.
It is well known that the disease recurs in some patients. 4 5 The Japanese nationwide survey data puts the proportion of recurrent cases at 2.9%. 2 However, it is still unclear whether the recurrent cases are more likely to have cardiac sequelae than patients experiencing the first attack of the disease.
To compare the proportions of cardiac sequelae among patients with initial onset Kawasaki disease and those with recurrent Kawasaki disease, we analysed three recent nationwide surveys of the disease in Japan.
Patients and methods
The Japanese Research Committee of Kawasaki Disease conducted the 11th nationwide survey in January 1991, the 12th survey in January 1993, and the 13th survey in January 1995. 2 3 6 7 All patients visiting hospitals during a two year period from January 1989 to December 1990 were included in the 11th survey. Target patients of the 12th and 13th surveys were those visiting during two year periods in 1991 and 1992 and in 1993 and 1994, respectively. The surveys were done by post, and the target hospitals were those with 100 or more beds and which had a paediatric department, and paediatric hospitals.
The questionnaires reported for each patient whether they had cardiac sequalae. The committee defined the cardiac sequelae as one of the following: occurring in a one month period from the onset of disease; coronary aneurysms including dilatation; coronary stenosis including narrowing, myocardial infarction, and valvular lesions. 2 8 9 In addition to this information regarding cardiac sequelae, detailed data were required in the last two surveys. If a patient had a sequela, its type (giant coronary aneurysms, coronary aneurysms/dilatation, coronary stenosis/ narrowing, myocardial infarction, and valvular lesions) was reported. It was noted also whether a patient had initial onset of the disease or recurrent onset. Information was based on the paediatrician's diagnosis.
According to the surveys, all patients were divided into two groups: those aVected by the disease for the first time (initial onset cases) and those aVected for the second time or more (recurrent cases). Firstly, we compared the proportions of patients with the cardiac sequelae between the two groups with age strata by sex, because the proportion depends on age. Secondly, the proportions of specific sequelae were observed using the data from the 12th and 13th surveys. Age adjusted proportions were obtained by direct methods with all patients' ages constructed as for a standard population. Fisher's exact tests were used to evaluate statistical significance, and a probability less than 0.05 was considered significant. Table 1 shows the number and proportion of patients with cardiac sequelae in the two groups by age and sex. The proportions among recurrent cases were significantly higher (25.5% in boys and 16.1% in girls) than those among initial onset cases (14.9% in boys and 9.8% in girls). This trend existed in each age stratum, except in the age unknown groups and in the youngest age group of girls. Table 2 shows the proportions of specific sequelae in the two groups. Because myocardial infarction, valvular lesions, and coronary stenosis/narrowing among girls were rare, conclusive results were not obtained. On the other hand, giant coronary aneurysms, coronary aneurysms/dilatation, and coronary stenosis/ narrowing among boys were more likely to occur in recurrent Kawasaki disease. In particular, among boys, giant coronary aneurysms were twice more likely to occur in recurrent disease compared with initial onset disease. Table 3 shows the proportion of three major specific cardiac sequelae: giant coronary aneurysms, coronary aneurysms/dilatation, and coronary stenosis/narrowing by age for boys. Of 399 recurrent cases between 1991 and 1994 in boys whose ages were known, 14 were reported to have giant coronary aneurysms. Although table 2 showed the age adjusted proportion of patients with aneurysms/ dilatation was similar in the initial onset and recurrent groups, the analysis by age presented in table 3 shows that the proportion of patients with aneurysms/dilation is significantly greater in recurrent disease among patients aged < 6 months, 12 months, and 2-4 years.
Results

Discussion
In this study we have shown that the cardiac sequelae are more likely to be observed among recurrent cases than among initial onset cases. The main pathological finding of the disease is systemic vasculitis. [10] [11] [12] [13] [14] It is reasonable to assume that two attacks of vasculitis damage the vascular wall more than only one attack, and the proportion of patients with cardiac sequelae due to Kawasaki disease, which are results of the vasculitis, was higher than that of initial onset cases.
A few studies indicate that recurrence of Kawasaki disease is a risk factor for cardiac involvement. 5 15 In Japan, Asai has assessed the risk factor and used it to create a scoring system to evaluate the severity of the disease. 15 In the United States, Mason et al showed that five out of 10 patients with recurrent Kawasaki disease had coronary artery abnormalities, and they stress a certain vulnerability to the eVect of the disease. 5 Our results are consistent with these previous findings.
Our data provide suggestions for management of the patients after healing of Kawasaki disease. If a person with a history of Kawasaki disease is reaVected, the risk of cardiac sequelae is so high that he or she should be treated more carefully to avoid the sequelae. Because early treatment is essential, a paediatrician, as well as the patient's parents, should suspect the disease if the patient has a history of it and is showing early symptoms of Kawasaki disease, such as fever lasting a few days. Guidance for early identification of the disease should be given to patients' parents. Among patients with recurring Kawasaki disease, giant coronary aneurysms, which are the most severe sequelae of the disease, are twice as common for boys and 1.5 times as commom for girls as among the initial onset cases after adjustment for age. It is interesting to note whether recurrent cases with giant coronary aneurysms also had coronary aneurysms at the first attack of the disease. In other words, the question is whether giant coronary aneurysms appear unexpectedly at recurrence on intact coronary arteries at the initial onset, or coronary aneurysms of small or medium size develop with the second attack. Unfortunately, in this study the first and second episodes of the disease have not been linked; we estimate that it will take another few years to link more than 100 000 individual records. Therefore, we have no answer to the question. However, we will develop a method of linking the personal data in the nationwide surveys and answer the question. Although our data may be incomplete, we believe it is still important to show the current results.
Age adjusted proportions of coronary aneurysms/dilatation were similar among the initial onset case group (12.9%) and the recurrent group (13.8%) in boys as table 2 shows. On the other hand the proportions were higher among recurrent cases except for those < 6 months in the age specific observation (table  3) . Recurrent cases aged < 6 months, which means that a baby has the disease twice within six months of his or her birth, are very rare, and the weight for this age group is large in the age adjustment analysis; therefore, the age adjusted proportions were similar. The current data tell us that coronary aneurysms/dilatation and giant aneurysms are more common among recurrent cases then among initial onset cases.
In epidemiological studies such as this, definitions of diseases, involvements, etc, merit discussion. A definition of the cardiac sequelae was given in the questionnaire for paediatricians to follow. As many as 96.2% of the patients reported were from hospitals where echocardiography was available in the 13th nationwide survey 16 ; almost all of the sequelae, therefore, were detected using echocardiographic examinations. In Japan, the consensus among paediatricians is that a patient with Kawasaki disease should be examined using echocardiography to detect cardiac involvements. Specific sequelae, such as giant coronary aneurysms and valvular diseases, have been defined by the Kawasaki Disease Research Committee, 17 and they have been accepted widely among Japanese paediatricians. A giant coronary aneurysm is defined as an aneurysm of which the diameter is 8 mm or more. Thus we believe that despite the large size of the nationwide surveys no problems with definitions exist in our study.
In conclusion, using Japanese nationwide survey data of Kawasaki disease we have indicated that the cardiac sequelae were more likely to appear among recurrent cases. Also, giant coronary aneurysms were twice as common in male recurrent patients and 1.5 times as common for female ones as for initial onset cases.
